Advances, challenges and tools in characterizing bacterial serine, threonine and tyrosine kinases and phosphorylation target sites.
The cellular response to infection by bacterial pathogens involves a complex and highly regulated series of pathways that carry messages to various parts of the cell. These messages are transferred using post-translational modifications including phosphorylation by kinases. Understanding the host's signaling pathways is valuable in identifying potential treatment targets, but the bacterial signaling pathways and host-pathogen crosstalk are equally important to the development of therapeutics. Areas covered: This review summarizes some of the recent findings related to the bacterial phosphoproteome and especially serine/threonine/tyrosine sites, including methods and considerations for identifying novel phosphosites. We also consider the bioinformatics tools that have been developed to sift through the large volume of data in these studies and connect them to biologically relevant knowledge about pathways and function. Literature databases used include PubMed and Google Scholar from April 2018 to December 2018. Expert opinion: While the field has developed significantly in the past decade of research, high-quality experimental sequence data remains the limiting factor to future research into bacterial phosphoproteomics. As more proteomes are explored, it will be easier to tailor tools and techniques to prokaryotes. It will be necessary to consider the phosphoproteome in the broader biological context, through interdisciplinary collaborations.